KEFBAOTIVITY.

Direct measurements of the change in refractive index of strained
glass as compared with ,that of the same piece after annealing were
first made by Schott10 and later by Czapski11 who found differences
in refractive index up to 0.003, the refractive index of the well-
annealed glass being invariably higher than that of the heavily
strained glass. Similar series of measurements made at the Bausch
& Lomb plant at Rochester with an Abbe-Pulfrich total refractometer
led to the same results; the refractive index of a "proof" taken from
a pot of molten glass was invariably lower, from 0.001 to 0.004 lower
than that finally obtained on the well-annealed plates of glass from
the same pot. The same order of magnitude for the effect of strain
was obtained at the plant of the Pittsburgh Plate Glass Co. at Char-
leroi, Pa., on "dips" or "proofs." For the measurements refractive
liquids of known refractive index were employed; the "dip" of
glass was immersed in a tank of refractive liquid and its refringence
was compared directly with that of the liquid and a standard glass
sample.

The foregoing measurements demonstrate clearly that the chief
effect of strain in optical glass is to deform and warp the optical
surfaces. Strained glass is not in a state of equilibrium; relief
from the internal stresses is sought by internal differential move-
ments. Experience has proved that even at room temperatures
prisms and lenses made of strained glass do not retain their shape
satisfactorily; with the oscillations of room temperature, the accur-
ately wrought surfaces of the prisms and lenses undergo constant
warping and change; these changes are very slight, but in high pre-
cision instruments they are .sufncient to render such an optical
element useless. If the maximum path difference resulting from
strain exceeds 20 millimicrons per centimeter glass path there is
danger of surface warping and consequent introduction of astig-
matism and other defects in the image. If the strain is uniformly
distributed, this defect can be overcome to some extent; but if the
strain distribution is irregular, there is no method for counteracting
its damaging effect on the quality of the image. Hence the im-
portance of proper annealing of optical glass. No glass is entirely
free from strain, but if the greatest strain in a plate of optical glass
is below a certain limit (resulting maximum path difference less
than 5 millimicrons per centimeter glass path) the tendency toward
warping of polished glass surfaces is practically nil.

REFRACTIVITY.

The function of the lenses and prisms in an optical instrument is to
change the directions of propagation of incident light waves so" that
when they reach the eye of the observer and produce an image on
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